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(57)  An information storage medium (1) includes: a
video zone for recording audio/video information (VOB)
including video information and audio information asso-
ciated with the video information; an audio zone for re-
cording audio information (AOB); first navigation infor-
mation (251) for a video player which can reproduce the
audio/video information; second navigation information
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(243) for an audio player which can reproduce the audio
information in the video zone and the audio information
in the audio zone; and third navigation information (242)
for a compatible player which can reproduce both the
audio/video information and the audio information. The
first navigation information, the second navigation infor-
mation and the third navigation information are recorded
separately from each other.
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Description

[0001] Thisinvention relates to an information storage
medium, and more specifically to the reproduction of
DVD disc having a video zone in which picture informa-
tion and associated sound information are mainly re-
corded and an audio zone in which sound information
is mainly recorded.

Description of the Prior Art:

[0002] Thereis known avideoDVD (i.e., adisc in con-
formity with the DVD-Video Standard) on which picture
information such as movies are recorded. A video DVD
is broadly used as an information storage medium for
picture information such as movies because of its large
storage capacity. Further, there has been developed an
audio DVD (i.e., a disc in conformity with the Audio-DVD
Standard) adapted to record, not picture information
such as movies, but only audio information such as mu-
sic. A single audio DVD can record audio information
corresponding to plural CDs (Compact Disc) because
of its large storage capacity. Also, in addition to picture
information of a movie, audio information of a sound-
track CD for the movie can be recorded together on a
single audio DVD.

[0003] Insuch circumstance, itis forecasted thata so-
called compatible DVD player, having an ability to repro-
duce both audio DVD and video DVD, will be developed
and used in the near future. However, simply recording
video information and audio information on a single disc
according to the DVD-Video Standard and the DVD-Au-
dio Standard may restrict desired various manners of
reproduction by the compatible DVD player. Specifically,
the following drawbacks are presumable. First, since
only the navigation information (i.e., a control informa-
tion used to reproduce information) for video information
is recorded in the video zone according to the DVD-Vid-
eo Standard, only the audio information recorded in the
video zone normally cannot be reproduced separately
from the associated video information. In addition, the
reproduction is limited to such manners that titles in the
audio zone are reproduced and then titles in the video
zone are reproduced, or in the reversed order. Namely,
it is not possible to control the reproduction of all titles
recorded in the video zone and audio zone of a single
disc in an intermixed manner.

[0004] It is an object of the present invention to pro-
vide an information storage medium including a video
zone and an audio zone, which can be reproduced by a
compatible player with taking the best advantage of the
information storage medium and the compatible player.
[0005] It is another object of the present invention to
provide an information reproduction apparatus that en-
ables such appropriate reproduction of the information
storage medium.

[0006] According to one aspect of the present inven-
tion, there is provided an information storage medium
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including: a video zone for recording audio/video infor-
mation including video information and audio informa-
tion associated with the video information; an audio
zone for recording audio information; first navigation in-
formation for a video player which can reproduce the
audio/video information; second navigation information
for an audio player which can reproduce the audio in-
formation in the video zone and the audio information in
the audio zone; and third navigation information for a
compatible player which can reproduce both the audio/
video information and the audio information, wherein the
first navigation information, the second navigation infor-
mation and the third navigation information are recorded
separately from each other.

[0007] In the storage medium thus configured, differ-
ent navigation information are prepared for different
kinds of video players, and each player performs the re-
production based on the dedicated navigation informa-
tion. Therefore, the video player can perform reproduc-
tion with taking the possible best advantage of its ability.
[0008] Preferably, the first navigation information may
define a reproduction manner of the audio/video infor-
mation from the video zone, the second navigation in-
formation may define a reproduction manner of the au-
dio information from the audio zone and a reproduction
manner of only the audio information from the video
zone, and the third navigation information may define a
reproduction manner of the audio information from the
audio zone and a reproduction manner of the audio/vid-
eo information from the video zone.

[0009] In a preferred embodiment, one or more title,
which is a unit of reproduction, is recorded on the stor-
age medium, and the title is classified into audio titles
formed by the reproduction of the audio information in
the audio zone and video titles formed by the reproduc-
tion of the audio/video information in the video zone.
Thus, a plurality of titles can be defined in the same stor-
age medium in such a manner that they can be repro-
duced by the players of different type in different repro-
duction manners.

[0010] Preferably, the video titles may include at least
one dual-use title in which the audio/video information
is reproduced by the video player and the compatible
player and the audio information in the audio/video in-
formation is reproduced by the audio player.

[0011] The first navigation information may indicate a
recording position on the storage medium of reproduc-
tion control information used for reproducing the audio/
video information in the video title, the second naviga-
tion information may indicate a recording position on the
storage medium of reproduction control information
used for reproducing the audio information in the audio
title and indicates a recording position on the storage
medium of reproduction control information used for re-
producing the audio information in the dual-use title, and
the third navigation information may indicate a recording
position on the storage medium of reproduction control
information used for reproducing the audio/video infor-
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mation in the video title including the dual-use title and
indicates a recording position on the storage medium of
reproduction control information used for reproducing
the audio information in the audio title. Thereby, each
kind of player refers to the dedicated navigation infor-
mation to obtain the reproduction control information,
and reproduces recorded information according to the
reproduction control information thus obtained.

[0012] The first navigation information may be record-
ed in the video zone, and the second and the third nav-
igation information may be recorded in the audio zone.
Thus, information recorded in the zones of different re-
cording format can be managed separately. The repro-
duction control information of the video title may be re-
corded in the video zone, and the reproduction control
information of the audio title may be recorded in the au-
dio zone. Thus, the titles and corresponding reproduc-
tion control information can be recorded and managed
together, and this facilitates the control in reproduction.
[0013] In a preferred embodiment, the reproduction
control information of the dual-use title includes the re-
production control information for the audio player which
is recorded in the audio zone and the reproduction con-
trol information for the compatible player which is re-
corded in the video zone. This enables reproducing the
dual-use titles by any one of the audio player, the video
player and the compatible player.

[0014] With respect to the video title which is a dual-
use title, the reproduction control information of the du-
al-use title which is specified by the third navigation in-
formation and the reproduction control information of the
video title which is specified by the first navigation infor-
mation may be recorded at an identical. With respect to
the audio title, the reproduction control information of
the audio title which is specified by the third navigation
information and the reproduction control information of
the audio title which is specified by the second naviga-
tion information may be recorded at an identical posi-
tion. Accordingly, common reproduction control infor-
mation can be used for different navigation information.
[0015] According to another aspect of the present in-
vention, there is provided an information reproduction
apparatus which reproduces information from an infor-
mation storage medium including: a video zone for re-
cording audio/video information including video infor-
mation and audio information associated with the video
information; an audio zone for recording audio informa-
tion; first navigation information for a video player which
can reproduce the audio/video information; second nav-
igation information for an audio player which can repro-
duce the audio information in the video zone and the
audio information in the audio zone; and third navigation
information for a compatible player which can reproduce
both the audio/video information and the audio informa-
tion, wherein the first navigation information, the second
navigation information and the third navigation informa-
tion are recorded separately from each other, the repro-
duction apparatus including: an identifying unit for iden-
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tifying the apparatus as one of the video player, the au-
dio player and the compatible player; a selecting unit for
selecting one of the first navigation information, the sec-
ond navigation information and the third navigation in-
formation based on the identification by the identifying
unit; and a reproducing unit for reproducing recorded in-
formation from the storage medium based on the navi-
gation information selected by the selecting unit.
[0016] In accordance with the information reproduc-
tion apparatus, the identifying unit identifies its own
type, and the selecting unit selects the navigation infor-
mation adapted to that type of player. The reproducing
unit reproduces the recorded information based on the
navigation information dedicated to the player of that
type. Therefore, each player can reproduce information
with advantageously using its ability.

[0017] The nature, utility, and further features of this
invention will be more clearly apparent from the follow-
ing detailed description with respect to preferred em-
bodiment of the invention when read in conjunction with
the accompanying drawings briefly described below.
[0018] In the accompanying drawings:

FIG. 1 is a diagram showing a physical structure
(physical format) of a video DVD,;

FIG. 2 is a diagram showing a logical structure (log-
ical format) of a video DVD,;

FIG. 3 is a diagram showing a physical structure
(physical format) of an audio DVD;

FIG. 4 is a diagram showing a logical structure (log-
ical format) of an audio DVD;

FIGS. 5A to 5D are diagrams showing the classifi-
cation of types of DVD;

FIG. 6 is a diagram showing an example of audio/
video dual-use DVD;

FIG. 7 is a diagram schematically showing the con-
cept of a dual management of an identical object;
FIG. 8 is a diagram showing an example of naviga-
tion information defined for the audio/video dual-
use DVD shown in FIG. 6;

FIG. 9 is a block diagram showing a schematic con-
figuration of a video DVD player,

FIG. 10 is a block diagram showing a schematic
configuration of an audio DVD player; and

FIG. 11 is a list showing manners of reproducing
titles recorded on an audio/video dual-use DVD by
means of reproduction apparatuses of different

types.

[0019] Referring to the accompanying drawings, pre-
ferred embodiments of the present invention will be now
explained.

(1) Video DVD Format
[0020] At first, a recording format (physical recording

format) of video information and audio information (in-
cluding music information) on a video DVD will be ex-
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plained by referring to FIG. 1.
(1.1) Physical Format

[0021] Asshownin FIG. 1, avideo DVD 1 is provided
with a lead-in area LI at its most inner circumferential
portion and a lead-out area LO at its most outer circum-
ferential portion, between which a video zone is formed.
In the video zone, video information and audio informa-
tion are recorded such that they are divided into a plu-
rality of VTSs (Video Title Sets) 4, each of which has a
unique |ID (Identification) number (i.e. VTS#1 to VTS#n).
Here, the VTS 4 is a set (bundle) of titles (each of which
is one production or one work which an author or pro-
ducer intends to offer to the audience), which are related
to each other (e.g., which attribute, such as the number,
the specification, the corresponding languages etc. of
audio and video information is the same to each other).
At the outer circumferential portion of the lead-in area
LI, UDF (Universal Disk Format) 2 including format man-
agement information of files recorded on the DVD is re-
corded, followed by a VMG (Video ManaGer) 3. In the
VMG 3, for example, management information related
to the whole video and audio information recorded on
the DVD 1, such as a menu providing a user of selective
items, information for preventing an illegal copy, an ac-
cess table for directly accessing each title and so on, is
recorded.

[0022] One VTS 4 is recorded such that it is divided
into a plurality of VOBs (Video OBjects) 10, each of
which has an ID number (VOB ID#1, VOB ID#2, ...), and
VSTI (Video Title Set Information) 11 are disposed
ahead of the VOBs 10. Here, a data portion constructed
by a plurality of VOBs 10 is referred to as a VOB set
(VOBS).

[0023] Inthe VTSI 11 recorded at the head of the VTS
4, information such as PGCI (ProGram Chain Informa-
tion), which is various information related to a program
chain as a logical division obtained by combining a plu-
rality of cells (the "cell" will be described later in detail),
is recorded. In each VOB 10, the substantial parts of the
video and audio information other than the control infor-
mation are recorded.

[0024] One VOB 10 is constructed of a plurality of
cells 20, each of which has an ID number (cell ID#1,
cell ID#2, ...). One cell 20 is constructed of a plurality of
VOB units (VOBUSs) 30, each of which has an ID number
(VOBU#1, VOBU#2, ...). Here, the VOB unit 30 is an in-
formation unit, each of which includes the video infor-
mation, or the audio information and sub-picture infor-
mation (a sub-picture such as subtitles of a movie etc.),
or a navi-pack described later.

[0025] One VOB unit 30 is provided with a navi-pack
(a navigation pack) 41 which is control information of
picture information included in the VOBU 30, video
packs 42 including video data serving as picture infor-
mation, audio packs 43 including audio data serving as
sound information, and sub-picture packs 44 including
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sub-picture data serving as sub-picture information.
Here, only picture data is recorded as the video data,
and only sound data is recorded as the audio data. In
addition, only graphic data such as characters and fig-
ures serving as sub-picture is recorded as the sub-pic-
ture data. In a pack header (not shown) recorded at the
head of each pack, read-out start time information called
SCR (System Clock Reference) and start code indicat-
ing the beginning of the pack are recorded. The SCR
indicates the read-out start timing on the reproduction
time axis at which data recorded in the respective packs
should be read out from a track buffer of a reproduction
apparatus described later and supplied to following plu-
ral buffers.

[0026] The navi-pack 41 is provided with DSI (Data
Search Information) data 51 including search informa-
tion to search video picture or audio sound desired to
be displayed or sound-outputted (concretely, search in-
formation such as an address on the DVD 1, where the
video or audio information to be displayed or sound-out-
putted is recorded), and PCI (Presentation Control In-
formation) data 50 including information related to a dis-
play control at a time of displaying the video image or
outputting the audio sound, which is searched on the
basis of the DSI data 51. All video packs 42 included in
one VOBU 30 consist of at least one GOP (Group Of
Pictures). The GOP is a minimum picture unit, which can
be independently reproduced and which is determined
by a standard based on the MPEG (Moving Picture Ex-
perts Group) 2 system. The MPEG 2 system is a picture
compression system adopted in recording the video in-
formation onto the DVD 1 in the present embodiment.
[0027] In the above explained recording format hav-
ing a hierarchical structure as shown in FIG. 1, each di-
vision can be freely set according to the author's inten-
tion so as to perform recording on the basis of these set
divisions. By performing the reproduction on the basis
of a later described logical structure for each of these
divisions, the reproduction can be performed in various
ways.

(1.2) Logical Format

[0028] Next, a logical format (logical structure) con-
structed by combining the information recorded by the
physical divisions shown in FIG. 1 will be explained with
reference to FIG. 2. It is noted that information is not
actually recorded on the DVD 1 in the logical structure
of FIG. 3, but reproduction control information (e.g. ac-
cess information or time information) to reproduce each
data shown in FIG. 1 by combining them (especially
combining the cells 20) in the logical structure shown in
FIG. 2, is recorded on the DVD 1, especially in the VTSI
11,

[0029] To make the explanation clear, the following
explanation is made from the lower hierarchical layer in
FIG. 2. One program 60 is logically constructed on the
basis of the author's intention by selecting and combin-
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ing a plurality of cells 20 in the physical structure ex-
plained by use of FIG. 1. The program 60 is also a min-
imum logical unit, which division can be identified by a
system controller of a reproduction apparatus described
later and which can be accessed by use of a command
by the system controller. It is also possible for the author
to define a gathering of one or more programs 60 as a
minimum unit, which can be freely selected to be
watched or listened to by the audience and which is re-
ferred toas a PTT (ParT Of Title).

[0030] Here, as for the number of each cell 20, at a
time of treating the cell 20 on the physical format shown
in FIG. 1, the number is treated as the cell ID number
(which is indicated by cell ID # in FIG. 1). On the other
hand, at atime of treating the cell 20 on the logical format
shown in FIG. 2, the number is treated as the cell
number in the order of description in the PGCIl described
later.

[0031] By combining a plurality of programs 60, one
PGC (ProGram Chain) 61 is logically constructed. The
aforementioned PGCI (ProGram Chain Information) is
defined by the unit of the PGC 61. The PGCI includes
information indicating the reproduction order of each cell
20 at the time of reproducing each program 60 (by this
reproduction order, a unique program number (#1,
#2, ...) is assigned to each program 60), an address
which is a record position of each cell 20 on the DVD 1,
the number of the cell 20 positioned at the head of one
program 60 to be firstly reproduced, and so on.

[0032] InonePGC 61, the substantial video and audio
data etc. are included as a combination of the programs
60 (in other words, as the combination of the cells 20),
in addition to the above mentioned PGCI.

[0033] Onetitle 62 is logically constructed of one or a
plurality of PGCs 61 (PGC #1, PGC#2, ...) as shown in
FIG. 2. The title 62 is, for example, a unit corresponding
to one movie, and is complete information which the au-
thor would like to offer to the audience of the DVD 1.
[0034] One VTS 63 is logically constructed of one or
a plurality of titles 62 (title #1, title #2, ...). The informa-
tion included in one VTS 63 shown in FIG. 2 corre-
sponds to information included in one VTS 4 shown in
FIG. 1. Namely, all information included in the logical
VTS 63 shown in FIG. 2 is recorded as one VTS 4 in the
DVD 1 shown in FIG. 1.

[0035] As the author specifies the information divided
in the physical structure on the DVD 1 on the basis of
the above described logical format, the video image (e.
g. the movie image) for the audience is formed.

(2) Audio DVD Format
[0036] Next, the recording format of audio information

(including music and voice information) on an audio
DVD will be described with reference to FIG. 3.
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(2.1) Physical Format

[0037] First, the physical format of the audio DVD will
be described with reference to FIG. 3.

[0038] As shown in FIG. 3, an audio DVD 200 is pro-
vided with a lead-in area LI at its most inner circumfer-
ential portion and a lead-out area LO at its most outer
circumferential portion, between which a volume space
is formed. In the volume space, an audio zone is record-
ed without exception. In this audio zone, audio informa-
tion is recorded in a manner divided into a plurality of
ATSs (Audio Title Sets) 203, each of which has a unique
ID (Identification) number (i.e. ATS#1 to ATS#n). At the
outer circumferential portion of the lead-in area LI, UDF
(Universal Disk Format) 201 including format manage-
ment information of files recorded on the DVD is record-
ed, followed by an AMG (Audio ManaGer) 202. In the
AMG 202, for example, information related to the whole
audio information recorded on the audio DVD 200, such
as a menu providing selective items to a user, informa-
tion for preventing an illegal copy, an access table for
directly accessing each title and so on, is recorded.
[0039] One ATS 203 s recorded such that it is divided
into a plurality of AOBs (Audio OBjects) 210, each of
which has an ID number (AOB ID#1, AOB ID#2, ...), and
ASTI (Audio Title Set Information) 211 is disposed
ahead of the AOBs 210. Here, a data portion construct-
ed by a plurality of ACBs 210 is defined as an AOB set
(AOBS) as shown in FIG. 3. The AOBS is the substantial
part of audio information.

[0040] Inthe ATSI 211 recorded atthe head ofthe ATS
203, information such as APGCI (Audio ProGram Chain
Information), which is various information related to a
program chain as a logical division obtained by combin-
ing a plurality of cells (the "cell* will be described later
in detail), is recorded. In each AOB 210, the substantial
part of the audio information is recorded in addition to
the control information.

[0041] One AOB 210 is constructed of a plurality of
cells 220, each of which has an ID number (cell ID#1 ,
cell ID#2, ...). One cell 220 is constructed of a plurality
of audio packs 230 or the combination of the audio
packs 230 and real-time information packs 231, each
being packed. The audio pack 230 is produced by pack-
ing audio information to be recorded on the audio DVD
into a preset size, and includes audio information digi-
tized by a linear-PCM system, for example. The real-
time information pack 231 includes text information,
BPM (Beat Per Minute), beat information, etc.

[0042] In the above explained recording format hav-
ing a hierarchical structure as shown in FIG. 3, each di-
vision can be freely set according to the author's inten-
tion so as to perform recording on the basis of these set
divisions. By performing the reproduction on the basis
of a later described logical structure for each of these
divisions, the reproduction can be performed in various
ways.
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(2.2) Physical Format

[0043] Next, a logical format (logical structure) con-
structed by combining the information recorded by the
physical divisions shown in FIG. 3 will be explained with
reference to FIG. 4. It is noted that information is not
actually recorded on the audio DVD 200 in the logical
structure of FIG. 4. Namely, audio information is record-
ed on the audio DVD 200 according to the logical format
shown in FIG. 3, and reproduction control information to
reproduce them is recorded in the AMG 202 and ATSI
211 according to the format shown in FIG. 4.

[0044] To make the explanation clear, the following
explanation is made from the lower hierarchical layer in
FIG. 4. One index 259 is logically constructed by select-
ing and combining a plurality of cells 220. The index 259
is a minimum logical unit, which may be used as a song
number. Here, as for the number of each cell 220, when
treating the cell 220 on the physical format shown in FIG.
3, the number is treated as the cell ID number (which is
indicated by cell ID # in FIG. 3). On the other hand, when
treating the cell 220 on the logical format shown in FIG.
4, the number is treated as the cell number in the order
of description in the APGCI described later. One or more
index 259 logically constitutes one track 260, which is
an information unit corresponding to one song. A user
can arbitrarily select tracks (i.e., songs) and directly ac-
cess them. The track 260 is an information unit including
a plurality of cells 220, and is a collection of cells 220
having a certain common attribute. Namely, all cells 220
in the same track have the same attributes. In addition,
all cells 220 included in atrack are recorded in the same
object in a manner neighboring to each other.

[0045] By combining one or more tracks 260, one title
(audio title) 261 is logically constructed. However, it is
noted that the title itself is not recognized by a user as
an access unit, and hence it is not possible for the user
to access a certain title by designating the title number.
In the audio DVD, the attribute of each track 260, con-
stituting the title 261, may be defined from plural pat-
terns, e.g., 8 patterns independently. Namely, different
attributes as audio information, such as the channel
number, quantization method, sampling frequency, etc.,
may be set to different tracks (songs). The aforemen-
tioned APGCI is defined in the unit of the title 261, and
the APGCI includes the attributes of the tracks, the re-
production order of cells 220 for each track 260 when
reproducing each track 260, the addresses indicating
the recording positions of the respective cells 220 on the
audio DVD 200, the number of the head cell 220 which
is to be reproduced in a track 260, the reproduction
method of each track 260 and other various commands.
In a title 261, in addition to the APGCI, the substantial
audio information is included as the combination of the
tracks (songs) 260 (in other words, as the combination
of the cells 220).

[0046] One or more title 261 logically constructs one
title group 262, which is a maximum information unit that
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the user can access. Up to 9 title groups, at maximum,
can be defined in a single volume. The title group 262
is constructed by one or more title 261 which are col-
lected according to a certain relevance. For example,
songs of a certain singer or a composer can be collected
as a title group. A volume 263 is logically constructed
by one or more title group 262, and the volume 263 is
an information unit corresponding to one album (DVD).
On the audio DVD, the actual audio information included
in one title 261 shown in FIG. 4 is recorded in one of the
ATSs 203 shown in FIG. 3.

[0047] Asthe author specifies the information divided
in the physical structure on the basis of the above de-
scribed logical format, music that the audience listens
to is formed.

(3) Classification of DVD

[0048] Next, the kinds of DVD will be described. It is
noted that, in the following description, with respect to
information recorded on DVD, information including
both picture and sound, such as a movie, will be referred
to as "AV (Audio/Video) information”, and only the pic-
ture information part of the AV information will be re-
ferred to as "video (or picture) information”. Similarly,
only the audio information part of the AV information
such as a movie as well as audio information such as
music, which is audio only due to its nature, will be re-
ferred to as "audio (or sound) information".

[0049] As a DVD player which reproduces each kind
of DVD disc, there are three types: a video DVD player,
an audio DVD player and a compatible DVD player. The
video DVD player is capable of reproducing AV informa-
tion according to the video DVD format and is hereinaf-
ter simply referred to as "video player". The audio DVD
player is capable of reproducing only audio information
according to the audio DVD format and is hereinafter
simply referred to as "audio player". The compatible
DVD player is capable of reproducing both AV informa-
tion according to video DVD format and audio informa-
tion according to audio DVD format and is hereinafter
simply referred to as "compatible player". The details of
those players will be described later.

[0050] As a DVD which records AV information or au-
dio information, there are four kinds of discs: a video
DVD, an DVD with audio navigation, an audio-only DVD
and audio/video dual-use DVD. FIGS. 5A to 5D sche-
matically show the physical recording format of those
four kinds of DVDs. It is noted that those four kinds of
DVDs have the same physical disc shape and informa-
tion recording system (such as the modulation system,
the track pitch, the pit size, etc.) and only differ in their
information contents recorded.

(3.1) Video DVD

[0051] FIG. 5A shows a video DVD on which video
information such as a movie and audio information to
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be reproduced simultaneously (i.e., AV information) are
recorded. Therefore, there is only a video zone between
the lead-in area LI and the lead-out area LO. Reproduc-
tion control information, video information and audio in-
formation are recorded in a plurality of VTSs, and a VMG
including the management information of those VTSs is
additionally recorded. As described above with referring
to FIG. 1, video information is recorded as video packs
and audio information is recorded as audio packs. A vid-
eo DVD is reproducible by a video player and a compat-
ible player based on navigation information (information
which defines reproduction control information, de-
scribed later in detail) included in the management in-
formation in the VMG. However, a video DVD cannot be
reproduced by an audio player because no navigation
information according to the audio DVD format is record-
ed.

(3.2) Video DVD with audio navigation

[0052] FIG. 5B shows a video disc called "video DVD
with audio navigation". Like a normal video DVD, video
information such as a movie can be reproduced from
the video DVD with audio information. Further, in the
case of the above DVD with audio navigation, since nav-
igation information according to the audio DVD format
is additionally recorded, the audio information part of AV
information included in VOBs within VTS can be repro-
duced by an audio player. The part of the AV information,
from which only audio information can be reproduced
by an audio player, is called "audio play part".

[0053] The recording format of a video DVD with au-
dio navigation is in conformity with the video DVD format
shown in FIG. 1, and hence AV information is recorded
in the video zone in a form of a plurality of VTSs. In ad-
dition, in a video DVD with audio navigation, an audio
zone is formed inside of the video zone. In the audio
zone, ATSI serving as reproduction control information
necessary to reproduce only audio information in VTSs
is recorded as ATS, and AMG is also recorded as the
management information for the ATSs. AOB, which is
the substantial part of the audio information, is not re-
corded in those ATSs in the audio zone. In other words,
navigation information needed to reproduce audio infor-
mation included in each VTSs of this DVD (i.e., the audio
packs of the audio play part in each VOB) by an audio
player is described in the AMG and ATSI. A video DVD
with audio navigation is reproducible by a video player
and a compatible player based on the navigation infor-
mation recorded in the VMG. Further, audio information
in the audio play part can be reproduced by an audio
player based on the navigation information recorded in
the AMG.

(3.3) Audio-only DVD

[0054] FIG. 5C shows an audio-only DVD on which
only audio information is recorded with the exception of
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slight still picture and text information. Therefore, only
an audio zone exists between the lead-in area LI and
the lead-out area LO. In the audio zone, reproduction
control information (i.e., ATSI) and audio information (i.
e., AOBs) are recorded as a plurality of ATSs, and an
AMG including management information of them is also
recorded. Each ATS includes one or more AOBs which
are the substantial parts of audio information. An audio-
only DVD is reproducible by an audio player and a com-
patible player based on navigation information recorded
in the AMG. However, an audio-only DVD cannot be re-
produced by a video player because no navigation in-
formation according to the video DVD format is record-
ed.

(3.4) Audio/video dual-use DVD

[0055] FIG. 5D shows an audio/video dual-use DVD,
to which the present invention is mainly directed. Be-
tween the lead-in area LI and the lead-out area LO, both
an audio zone and a video zone are formed. In the video
zone, VMG as well as VTS including reproduction con-
trol information and AV information serving as substan-
tial information are recorded in the same manner as the
video DVD. In the audio zone, AMG as well as a plurality
of ATSs (ATS#1 and ATS#2 in FIG. 5D) including repro-
duction control information and audio information serv-
ing as substantial information are recorded. Further, in
the audio zone, an ATS (ATS#3 in FIG. 5D) including
reproduction control information for reproducing only
the audio information in VOBs in the video zone is re-
corded. Namely, in the audio/video dual-use DVD, AV
information according to the video DVD format and au-
dio information according to the audio DVD format are
recorded in separate areas. In the case of audio/video
dual-use DVD, AMG includes not only the management
information for all ATSs in the audio zone, but the man-
agement information for all ATSs and VTSs in the audio
zone and the video zone in an intermixed manner. This
will be described later in more detail.

[0056] The audio/videodual-use DVD is different from
the video DVD with audio navigation and audio-only
DVD in the following points. A first difference is that the
audio/video dual-use DVD has separately formed audio
zone and video zone in which AV information according
to the video DVD format and audio information accord-
ing to the audio DVD format are recorded, respectively.
A second difference is that the AMG recorded in the au-
dio zone includes the management information associ-
ated with all ATSs and VTSs in the whole disc.

[0057] Specifically, in the DVD with audio navigation,
audio information is recorded in the VOBs as the audio
packs in a manner multiplexed with video information
according to the video DVD format. Further, ATS is con-
stituted as AT SI including APGCI which is reproduction
control information for reproducing audio information re-
corded in VOBs, and AMG manages only those ATSs.
No management information for the titles in the video
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zone is recorded in AMG.

[0058] On the contrary, in the audio/video dual-use
DVD, audio information recording area according to the
audio DVD format exists separately from and independ-
ently of the AV information recording area according to
the video DVD format. In the audio zone, the substantial
part of the audio information is recorded as a plurality of
AOBs in each ATS according to the audio DVD format
shown in FIG. 3. Further, not only ATSs which include
APGCI serving as the reproduction control information
of audio information in each ATS, but ATSs including
ATSI including APGCI serving as the reproduction con-
trol information of audio information recorded in VOBs
in VTSs in the video zone (substantial audio information
is recorded in the video zone and only the corresponding
ATSI, navigation information therefor, exists as ATS) are
recorded. All of these ATSs are managed by AMG. In
the video zone, AV information is recorded as a plurality
of VTSs. Further, reproduction control information for AV
information in each VTS is recorded in VTS| as PCGl,
and all of these VTSs are managed by not only VMG
and but AMG. More specifically, AMG is the total man-
agement information in the case of audio-only DVD and
audio/video dual-use DVD, and VMG is main manage-
ment information in the case of video DVD. In the case
of video DVD with audio navigation, AMG performs
management for only the reproduction of audio informa-
tion in VOBs by an audio player, and does not manage
the video titles.

[0059] W.ith the above arrangement, the reproduction
apparatus can reproduce information in an appropriate
manner according to the ability of those apparatuses,
and additionally the optimum compatibility between the
discs and the reproduction apparatuses is established.

(4) Reproduction of audio/video dual-use DVD

[0060] Next, the description will be given of title repro-
duction control, which is the characteristic part of the
present invention. Here, the title is a series of presenta-
tions having common reproduction feature or a part of
a presentation, which is composed of substantial infor-
mation such as AV information and audio information
recorded on DVD and reproduction control information
indicating the reproduction manner of the substantial in-
formation. Prior to the description of the reproduction
control of the titles, the titles in the audio DVD format
will be described by taking an example of audio/video
dual-use DVD.

(4.1) Classification of Titles

[0061] First, the title in the audio DVD (i.e., title 261 in
FIG. 4) is classified into an audio title established by the
reproduction of audio information in the audio zone
(hereinafter referred to as "AOTT (Audio Only TiTle)",
and a video title established by the reproduction of AV
information in the video zone. The video title is further
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classified into "AVTT (Audio Video TiTle)" in which pic-
ture is reproduced without exception, and "AVTT/AOTT
(Audio Video TiTle/Audio Only TiTle)" in which the AVTT
can be reproduced by sound only. It is noted that in the
case of video DVD format, all video titles are AVT Ts.
[0062] AOTT is a title from which only audio informa-
tion is reproduced, and its substantial information part
is constituted by audio information recorded in AOBs in
the audio zone. AVTT is a title from which audio infor-
mation is reproduced in a manner accompanied with
video information without exception, and its substantial
information part is constituted by AV information record-
ed in VOBs in the video zone. With respect to AVTT,
reproduction of only audio information is not permitted,
and it is always necessary to be reproduced together
with video information. AVTT/AOTT is a title from which
only audio information can be reproduced and from
which video information and audio information may be
reproduced together. In other words, AVTT/AOTT may
be regarded as multi-title which can function as both au-
dio title and video title. In any cases, its substantial in-
formation part is constituted by AV information recorded
in VOBs in the video zone. Whether the AVTT/AOTT is
reproduced as AV information or audio information only
depends on the capability of a reproduction apparatus.
Namely, a reproduction apparatus without an ability to
reproduce AV information (i.e., audio player) reproduc-
es only audio information from AVTT/AOTT, whereas a
reproduction apparatus with an ability to reproduce AV
information reproduces video information together with
audio information from AVTT/AOTT.

[0063] AMG records both navigation information for
audio player and navigation information for compatible
player separately. The navigation information for audio
player is an audio title search pointer which describes
navigation information for reproducing only audio infor-
mation of audio titles (AOTT) constituted by audio infor-
mation in AOBs in the audio zone and audio information
of dual -use titles (AVTT/AOTT) constituted by AV infor-
mation in VOBs in the video zone, and the title search
pointers are recorded in an audio-only search pointer
table AOTT_SRPT. On the other hand, an audio title
search pointer, which is navigation information for a
compatible player capable of reproducing any kind of
title, is recorded in an audio title search pointer table
ATT_SRPT. Those navigation information will be de-
scribed later in further detail with reference to FIG. 8.
[0064] When the audio/video dual-use DVD is repro-
duced by a video player, the video player refers to the
navigation information for video player (i.e., title search
pointer table TT_SRPT) recorded in VMG in the video
zone and reproduces AV information recorded in each
VTS according to the reproduction control information
recorded in VTSI. When the audio/video dual-use DVD
is reproduced by an audio player, the audio player refers
to AOTT_SRP in the AMG in the audio zone and repro-
duces the audio information according to the reproduc-
tion control information recorded in ATSI. There are two
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different methods to reproduce audio information by an
audio player. In one method, audio information in AOBs
are reproduced by referring to AMG in the audio zone
and the navigation information AT S| and APGCI record-
ed in ATS in the audio zone. In the other method, simi-
larly to the case of the DVD with audio navigation, audio
information recorded in VTSs in the video zone are re-
produced according to AMG, ATS and APGCI. In the
latter way, for all objects, the video player reproduces
AV information including pictures and the audio player
reproduced only audio information.

[0065] When the audio/video dual-use DVD is repro-
duced by a compatible player, the compatible player re-
fers to the navigation information ATT_SRP for the com-
patible player recorded in AMG of the audio zone and
reproduces audio information in the audio zone and AV
information in the video zone according to the reproduc-
tion control information recorded in ATSland VTSI inan
integrated manner. All titles recorded on the audio/video
dual-use DVD are managed by AMG and are classified
into one of three kinds of titles of the above-mentioned
audio DVD format.

[0066] Now, it is assumed that the audio/video dual-
use DVD having the logical format shown in FIG. 6 is
reproduced by using a compatible player having capa-
bility of reproducing information of both the audio DVD
format and the video DVD format. In this audio/video du-
al-use DVD, a volume is logically constituted by seven
title groups #1 to #7, and each title group has one title.
One title includes one or more tracks. In FIG. 6, the left-
most column shows the contents of the navigation infor-
mation (ATT_SRP) of the compatible player, the center
column shows the contents of the navigation information
(TT_SRP) of the video player, and the rightmost column
shows the contents of the navigation information
(AOTT_SRP) of the audio player.

[0067] Since the title #2 and #5 are AOTT, when re-
producing them, only the audio information recorded in
AOBs in the audio zone of the audio/video dual-use
DVD are reproduced. Since titles #4, #6 and #7 are
AVTT, when reproducing them, AV information recorded
in VOBs in the video zone of the audio/video dual-use
DVD are reproduced. Further, since the titles #1 and #3
are AVTT/AOTT, when reproducing them, the compati-
ble player reproduces both picture and sound based on
the video and audio information recorded in the VOBs
in the video zone of the audio/video DVD. It is noted that,
when using an audio player without an ability to repro-
duce video information, only audio information recorded
in VOBs in the video zone of the audio/video dual-use
DVD is reproduced from the titles #1 and #3 (see. the
rightmost column in FIG. 6). Namely, AVTT/AOTT titles
are designed such that recorded contents of the title can
be reproduced with its maximum capability and possi-
bility of a reproduction apparatus that is used in repro-
ducing the audio/video dual-use DVD. It is noted that
AVTT is not permitted to constitute a title group together
with other kinds of titles (i.e., AOTT or AVTT/AOTT) in
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order to avoid disorder in reproducing title groups.
(4.2) Dual-management of VOB

[0068] Next, the description will be given of PGCI and
APGCI which are defined in respect to VOB in the video
zone of the audio/video dual-use DVD. In VOB, video
data and audio data are recorded in the multiplexed
manner. When reproducing VOB as AV information, it is
reproduced according to PGCI, and this is the same
concept as the case of the video DVD. Thus, by record-
ing manner and reproducing manner of AV information
in the audio DVD is adapted to the video DVD format,
the compatibility with the video player is ensured. On
the other hand, when reproducing only audio informa-
tion in VOB, it is reproduced according to APGCI, and
the APGCI is defined independently of PGCI. This will
be described in detail with reference to FIG. 7.

[0069] FIG. 7 shows the concept of program in the
cases where a certain VOB is reproduced as AV infor-
mation according to PGCI and is reproduced as audio
information only accordingto APGCI. In FIG. 7, the VOB
includes video data, sub-picture data and audio data.
When the VOB is reproduced as AV information, the re-
production control is performed according to PGCI. The
PGCI divides the VOB into 6 video cells #1 to #6, where-
in video cell #1 constitutes the video program #1, the
video cells #2 to #4 constitute the video program #2 and
the video cells #6 constitutes the video program #3. The
reproduction is performed according to the PGCI as il-
lustrated, when AV information like AVTT/AOTT is re-
produced by a video player and a compatible player.
[0070] On the other hand, when reproducing only au-
dio information from the same VOB by an audio player,
the reproduction is performed according to the APGCI.
The audio programs defined by the APGCI is constituted
by one or more audio cells. It is noted that the audio cell
can be defined differently from and independently of the
video cell, even for the same object (VOB) (of course
the audio cell can be defined to be identical to the video
cell). In other words, the start position and/or the end
position of each audio cell can be defined to be different
from and independent of those of the video cell. Further,
the reproduction order of the audio cell, which is defined
by APGCI, can be defined independently of the repro-
duction order of the video cell, which is defined by the
PGCI.

[0071] Inthe example of FIG. 7, the audio program #1
is constituted by the audio cells #1 and #2, and the audio
program #2 is constituted by the audio cell #3. The APG-
Cl includes information relating to the recording posi-
tions and reproduction order of the audio cells included
in the audio programs, according to which the audio in-
formation is reproduced.

[0072] The reason why the independent definition of
the audio cell and the video cell is permitted is to man-
age audio information and video information independ-
ently of each other. By doing so, time management and
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the like may be performed independently of AV informa-
tion when only audio information in VOBs is reproduced.
Further, only audio information part, which is meaningful
if it is reproduced by itself, can be reproduced independ-
ently of the video information part. It is again noted that,
of course, the audio cell can be defined to be identical
to video cell.

(4.3) Description of navigation information

[0073] Next, the reproduction control of each title in
the audio/video dual-use DVD will be described with ref-
erence to FIGS. 6 and 8. FIG. 8 shows an example of
the physical format of an audio/video dual-use DVD and
navigation information recorded thereon. As described
above, the audio/video dual-use DVD has the video
zone in conformity with the video DVD format and the
audio zone in conformity with the audio DVD format. In-
formation reproducible from the audio/video dual-use
DVD is AV information (picture information with sound)
such as movie, and audio information. The navigation
information for various kind of player is separately re-
corded on the audio/video dual-use DVD so that no dis-
order and/or inconsistency takes place when it is repro-
duced by various kinds of players.

(4.3.1) AMG, ATSI, Title search pointer table

[0074] In FIG. 8, the audio/video dual-use DVD has
the audio zone and the video zone. The audio zone in-
cludes the AMG 202, the ATS#1, the ATS#2 and the
ATS#3. The ATS#1 includes the ATSI 211 and the AOBs
210, and the ATS #3 includes only the ATSI 212. Also,
the video zone includes the VMG 3, the VTS#1 and
VTS#2, and the VTS#1 includes the VTSI 11 and the
VOBs 10. The AMG 202 includes the AMGI (AMG Infor-
mation) 240 which is the substantial part of the naviga-
tion information. The AMGI 240 includes the AMGI man-
agement table 241 including information such as the file
size and/or recording address of AMGI 240, the ATT
search pointer table 242 and the AOTT search pointer
table 243. Here, the search pointer is a pointer which
indicates the recording position of the reproduction con-
trol information of each title on the DVD. As mentioned
above, each title is constituted by the substantial infor-
mation such as audio information and/or AV information,
and the reproduction control information used to repro-
duce the substantial information in an mixed manner.
The reproduction control information is recorded in the
ATSI in the ATS or in the VTSI in the VTS. The search
pointer indicates the recording position of the reproduc-
tion control information of each title within the ATSI or
VTSI. It is noted that the navigation information is used
to manage the reproduction of each title, and conceptu-
ally includes the search pointer in the present invention.
[0075] Inthe ATT search pointer table 242, the navi-
gation information used in reproducing each titles in the
audio/video dual-use DVD by a compatible player is re-
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corded. On the contrary, in the AOTT search pointer ta-
ble 243, the navigation information used in reproducing
each title of the audio/video dual-use DVD by an audio
player is recorded. The ATT search pointer table 242
and the AOTT search pointer table 243 correspond to
each other in the one-to-one relationship, and the
number of the search pointers described in the ATT
search pointer table 242 equals to the number of the
titles recorded on the audio/video dual-use DVD. For ex-
ample, as shown in FIG. 6, if the audio/video dual-use
DVD includes seven titles in total, seven search pointers
corresponding to the seven titles are described in the
ATT search pointer table 242, and similarly seven frame
corresponding to the seven titles are prepared in the
AOTT search pointer table 243, regardless of the kind
of the titles. In addition, the frame of those search pointer
tables are in one-to-one correspondence.

(4.3.1.1) ATT_SRP

[0076] The audio title search pointer (ATT_SRP) is
navigation information used in reproducing the audio/
video dual-use DVD by a compatible player. Therefore,
when the audio/video dual-use DVD is set, the compat-
ible player refers to the ATT_SRP to reproduce each ti-
tle.

[0077] The example shown in FIG. 8 corresponds to
the audio/video dual-use DVD shown in FIG.6, and
hence the titles #1 and #3 are dual-use titles (AVTT/
AOTT), titles #2 and #5 are audio titles (AOTT) and the
titles #4, #6 and #7 are video-dedicated titles (AVTT).
As described above, the audio/video dual-use DVD may
record three kinds of titles (i.e., AOTT, AVTT/AOTT and
AVTT). Therefore, in the case of audio/video dual-use
DVD, search pointers related to all three kinds of titles
are described in the ATT search pointer table 242. How-
ever, the title search pointer 245 actually described in
the ATT search pointer table 242 in FIG. 8 are only the
audio title search pointer (AOTT_SRP) or the video-
dedicated title search pointer (AVTT_SRP), and the title
search pointer for the dual-use title (AVTT/AOTT) is de-
scribed as the video-dedicated title search pointer
(AVTT_SRP) (actual description is shown in the paren-
theses in FIG.8). This is because it is unnecessary for
the compatible player to distinguish the dual-use title
(AVTT/AOTT) and the video-dedicated title (AVTT) from
each other. Namely, the compatible player has an ability
to reproduce the video DVD format and reproduces all
of the dual-use title as video information. Therefore,
navigation information itself is not needed to be distin-
guished from the video search pointer (AVTT_SRP). Ac-
cordingly, all titles which are reproduced with pictures
are described as the dual-use titles (AVTT_SRP) by a
normal description.

[0078] Thus, as is recognized by comparing the left-
most column of FIG. 6 with the audio title search pointer
table 245 of FIG. 8, in the ATT search pointer table 242
describing the navigation information for the compatible
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player, video-dedicated title search pointers
(AVTT_SRP) are described for the video-dedicated title
(titles #4, #6, #7) and the dual-use titles (titles #1, #3),
and AOTT search pointers (AOTT_SRP) are described
for the audio titles (titles #2, #5). The compatible player
refers to this table 242 to reproduce the titles #1, #3, #4,
#6 and #7 as AV information and the titles #2 and #5 as
audio information.

(4.3.1.2) AOTT_SRP

[0079] On the other hand, inthe AOTT search pointer
table 243, the navigation information for the audio player
is described. Therefore, if the audio/video dual-use DVD
is set, the audio player refers tothe AOTT search pointer
table 243 to reproduce AOTT. In this table 243, the
search pointers related to the audio title (AOTT) and the
dual-use title (AVTT/AOTT) are described. Since the au-
dio player does not have an ability to reproduce AV in-
formation, it is unnecessary to describe search pointers
for video-dedicated title (AVTT). However, actually only
the AOTT search pointer are described in this table 243.
The audio player only needs information as to whether
only the sound can be reproduced from the title or not,
and it is unnecessary to distinguish the audio title
(AOTT) and dual-use title (AVTT/AOTT). Accordingly, in
the audio title (AOTT) search pointer table 243, audio
title (AOTT) and the dual-use title (AVTT/AOTT) are not
distinguished from each other, and both are described
as AOTT search pointer (AOTT_SRP) in a common de-
scription. Consequently, with respect to the dual-use ti-
tles (AVTT/AOTT), the video-dedicated title search
pointer (AVTT_SRP) is described in the above ATT
search pointer table 242, and the audio title search
pointer (AOTT_SRP) is described in the AOTT search
pointer table 243.

[0080] It is noted that, with respect to the video-dedi-
cated title (AVTT), only the frames in which the title
search pointer is described is prepared, and no substan-
tial information is described therein, or it is described
therein that the title has no AOTT_SRP (i.e., audio-only
reproduction is not possible). This is because the AOTT
search pointer table 243 describes the navigation infor-
mation for the audio player and the audio player cannot
reproduce AV information. Accordingly, the audio player
judges that the title is not reproducible, and disregards
the description. By referring to the AOTT search pointer
table 243 thus described, the audio player performs the
reproduction as shown in the rightmost column of FIG.
6. Namely, the audio player disregards the video-dedi-
cated titles #4, #6 and #7, and reproduces audio infor-
mation for the titles #1, #2, #3 and #5.

(4.3.2) VMG, VTSI, Title search pointer table
[0081] The VMG 3 includes the VMGI (VMG Informa-

tion) 249 which is the substantial part of the navigation
information. The VMGI 249 includes the VMGI manage-
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ment table 250 including the file size and the recording
address of the VMG, and the title search pointer table
(TT_SRPT) 251. The title search pointer table 251 is a
table in which navigation information for the video player
is described. Therefore, the video player refers to the
title search pointer table (TT_SRPT) 251 to reproduce
the titles according to the manner determined by the vid-
eo DVD format. The title mentioned here includes two
kinds: the dual-use title (AVTT/AOTT) and the video-
dedicated title (AVTT), but those two kinds of titles are
described in the title search pointer table (TT_SRPT)
251 simply as TT_SRP, without being distinguished
from each other.

[0082] As described above, the audio/video dual-use
DVD prepares the optimum navigation information for
each of the audio player, the video player and the com-
patible player, and records them in the form of three dif-
ferent title search pointer tables. By this, appropriate re-
production can be achieved dependently upon the abil-
ity of the respective reproduction apparatuses.

(4.4) Structure of Search Pointer Table

[0083] Next, the structure of the search pointer table
will be described in more detail.

(4.4.1) ATT_SRP, AOTT_SRP, TT_SRP

[0084] The ATT search pointertable 242 includes ATT
search pointer information 244 including the number of
the ATT search pointers, and a plurality of ATT search
pointers 245. It is noted that the kinds of the search
pointers actually described are shown in the parenthesis
of FIG. 8. As mentioned above, the search pointers de-
scribed in the ATT search pointer table 242 are either
one of AOTT_SRP or AVTT_SRP.

[0085] Similarly, the AOTT search pointer table 243
includes AOTT search pointer information 246 including
the number of the AOTT search pointers and so on, and
a plurality of AOTT search pointers 247. The kinds of
the search pointers actually described are shown in the
parenthesis of FIG. 8. As already described, the search
pointers described in the AOTT search pointer table 243
are nothingbut AOTT_SRP. The ATT search pointer and
the AOTT search pointer designating the same title
should be located at the same position on each search
pointer table. Namely, the ATT search pointer on the
ATT search pointer table 242 and the AOTT search
pointer on the AOTT search pointer table 243 are in one-
to-one correspondence, and ATT_SRP#1 and
AOTT_SRP#1 designate the same title.

[0086] Similarly, the TT search pointer table 251 in-
cludes TT search pointer table information 252 including
the number of the TT search pointers and so on, and a
plurality of TT search pointers 254. The ATT search
pointer 245 andthe AOTT search pointer 247 are in one-
to-one correspondence, however, they are not neces-
sarily in one-to-one corresponding with the TT search
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pointer 254. The TT search pointer 254 also represents
the reproduction order of the titles by designating the
PGCs which logically constituting the titles, and TT
search pointer is similar to the ATT search pointer and
the AOTT search pointer in this respect.

(5) Reproduction methods of Titles

[0087] Next, the reproduction methods of the three
kinds of titles recordable on the audio/video dual-use
DVD will be described, with reference to FIGS. 6 and 8,
by classifying by the players that reproduce the titles. It
is noted that normally each player knows that the player
itself is which one of the video player, the audio player
and the compatible player. This may be achieved by
storing, in advance, identification information of the kind
of the player itself in an internal memory at the manu-
facturing stage or at certain later stage, for example. Al-
ternatively, the player may be designed such that the
user inputs identification information of the kind of the
player via input unit. In each player, the system control-
ler first obtains such identification information of the kind
of the player, and then starts the reproduction.

(5.1) Reproduction method of Audio title (AOTT)

[0088] AOTT can be reproduced by an audio player
and a compatible player.

(5.1.1) Audio player

[0089] First, the method of reproducing AOTT by an
audio player will be described. As already described, the
audio player refers only to the AOTT_SRPT 243 as the
navigation information. Therefore, the audio player re-
fers to AOTT_SRP#2 and reads out the ATS number
(ATS#1) and the title number of the title in that ATS (see.
the path "P2A(1)" in FIG. 8). Then, the audio player re-
fers to the ATSI 211 of the corresponding ATS#1 (see.
the path "P2A(2)"), and reads out the APGCI to which
the title corresponds based on the title number in the
ATS. Namely, at the time of reproduction, audio infor-
mation is reproduced by reproducing the audio packs
43 in the AOB 210 according to the APGCI designated
by the AOTT_SRP#2 (see. the path "P2A(3)").

(5.1.2) Compatible player

[0090] Next, the method of reproducing AOTT by a
compatible player will be described. The compatible
player refers to ATT_SRPT 242 for the navigation infor-
mation, and recognizes that the title is AOTT because
it is AOTT_SRP. Then, like the case of the audio player,
the compatible player reads out the ATS number includ-
ing the title and the title number thereof in the ATS (see.
the path "P2C(1)"in FIG. 8). Then, the compatible player
refers to the ATS 211 of the corresponding ATS#1 (see.
the path "P2C(2)"), and reads out the APGCI to which
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the title corresponds based on the title number in the
ATS. In this way, at the time of reproduction, the com-
patible player reproduces audio information by repro-
ducing the audio packs 43 in the AOB 210 according to
the APGCI designated by the ATT_SRP#2 (see. the
path "P2C(3)").

(5.2) Video-dedicated title (AVTT)

[0091] Next, the reproduction path of video-dedicated
title will be described. The video-dedicated title can be
reproduced by a video player and a compatible player.

(5.2.1) Video player

[0092] The video player refers to the TT search point-
ertable 251 for the navigation information, and performs
processing according to the reproduction manner of the
video format. Therefore, the video player first refers to
the TT search pointer table 251 in the VMG 3. Here, the
description position of the search pointers on the each
title search pointer tables 242, 243 of corresponding ti-
tles on the audio navigation may not be in one-to-one
correspondence with the description position of the title
search pointers on the title search pointer table 251 of
the VMG 3. Namely, in the ATT search pointer table 242
of AMGI and the TT search pointer table 251 of VMG,
the contents and their order may be defined independ-
ently of each other. However, to avoid disorder, if no title
corresponding to TT_SRP 254 of VMG exists inthe TT
search pointer table 251, the TT search pointer table is
described such that the blank frame is filled. Therefore,
the title number may be different as shown in FIG. 8.
Namely, although seven titles exist in the audio/video
dual-use DVD of the example shown in FIG. 6, since the
video player does not reproduce AOTT titles #2 and #5,
TT_SRP for the five titles other than those two (i.e., titles
#1, #2, #3, #4, #5 specified by the title managing number
within the VMG) are described in the TT search pointer
table 251. Therefore, TT_SRP#1 to #5 in the TT search
pointer table 251 correspond to each title #1, #2, #3, #4,
and #5 in the VMG shown in FIG. 6, respectively.
[0093] TT_SRP 254 indicates PGCs logically consti-
tuting the title in question. Therefore, the video player
reads out the VTS number (VTS#1) including the title
and the title number of the title in the VTS from the
search pointer (see. the path "P3V(1)"). Then, the video
player refers to the VTSI 11 of the VTS#1 (see. the path
"P3V(2)"), and reads out the PGCI to which the title cor-
responds based on the title number in the VTS. Thus,
the video player obtains the PGCI, and reproduces it as
AV information by using the video packs and audio
packs in the VOBs (see. the path "P3V(3)").

(5.2.2) Compatible player

[0094] Next, the path in which a compatible player re-
produces the video-dedicated title (AVTT) will be de-
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scribed. The compatible player refers only to
ATT_SRPT for the navigation information. Therefore,
the compatible player refers to the ATT_SRP#4, and
recognizes that it is the video-dedicated title because
the ATT_SRP#4 is the AVTT_SRP. As mentioned
above, the title number does not coincide with the title
number in the video player. Thereafter, the compatible
player reads out the VTS number including the title
(VTS#1, in this case) and the title number in the VTS
(see. the path "P4C(1)"), similarly to the manner that the
video player read out from TT_SRP. Then, the compat-
ible player refers to the VTSI 11 of the corresponding
VTS#1 (see. the path "P4C(2)"), and reads out the PGCI
corresponding to the title based on the title number in
the VTS. Thus, the compatible player also obtains the
PGCI and reproduces the title as AV information by us-
ing the video packs and audio packs in the VOBs (see.
the path "P4C(3)").

(5.2.3) Audio player

[0095] Next, the description will be given of an audio
player. The audio player refers only to AOTT_SRPT 243
for the navigation information. So, the audio player
reads out the AOTT_SRP#4. However, AOTT_SRP#4
describes that there is no corresponding AOTT, and
hence the audio player do not perform reproduction.

(5.3) Dual-use title (AVTT/AOTT)

[0096] The dual-use title is reproduced by an audio
player, a video player and a compatible player. Descrip-
tion is given in this order.

(5.3.1) Audio player

[0097] First, the method of reproducing the dual-use
title by an audio player will be described. The audio play-
errefers only to AOTT_SRPT for navigation information.
Therefore, the audio player refers to AOTT_SRP#1, and
reads out the ATS number including the title (ATS#3 in
this case) and the title number in that ATS (see. the path
"PTA(1)"). Then, the audio player refers to the ATS| 212
of the corresponding ATS#3 (see. the path "P1A(2)"),
and reads out the APGCI corresponding to the title
based on the title number in the ATS. It is noted that the
ATS#3 does not include substantial audio data, and the
APGCI indicates the reproduction manner of the VOBS
10 of the VTS#1. Therefore, the audio player reproduc-
es only the audio packs 43 in the VOBs 10 according to
this APCGI, thus reproducing audio information only
(see. the path "P1A(3)").

(5.3.2) Video player
[0098] Next, the method of reproducing dual-use title

by a video player will be described. As described above,
the video player performs reproduction according to the
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reproduction manner of video format, irrespective of the
kind of the disc. Therefore, the video player refers to the
title search pointer table 251 of the VMG3, wherein the
title number #1 is coincident with the title number on the
audio navigation. The following path is the same as the
case described in the section (5.2.1), and hence the de-
scription is omitted (see. the paths "P1V(1)", "P1V(2)",
"P1V(3)").

(5.83.3) Compatible player

[0099] Next, the method of reproducing dual-use title
by a compatible player will be described. The compati-
ble player only refers to ATT_SRPT for navigation infor-
mation. Therefore, the compatible player refers to the
ATT_SRP#1 and recognizes that the it is AVTT. There-
after, similarly to the manner that the video player reads
out fromthe TT_SRP, reads out the VTS number includ-
ing the title (VTS#1, also in this case) and the title
number in the VTS based on the ATT_SRP 245 (see.
the path "P1C(1)"). The following path is the same as
the case of the video player, and hence the description
will be omitted. (see. the paths "P1C(2)", "P1C(3)").
[0100] As described above, according to the present
invention, the DVD has not only the navigation informa-
tion for both video and audio, but information to integrate
or associate them. Thereby, the inconsistency and/or
disorder may be avoided if the titles of various different
reproduction feature are reproduced by various types of
player having different reproduction capabilities.

(6) DVD player

[0101] Next, three types of DVD players will be de-
scribed in the order of a video player, an audio player
and a compatible player.

(6.1) Video player

[0102] As shown in FIG. 9, a video DVD player ac-
cording to the embodiment is provided with: an optical
pickup 80; a demodulate and correct unit 81; stream
switches 82 and 84; a track buffer 83; a system buffer
85; a demultiplexer 86; a VBV (Video Buffer Verifier)
buffer 87; a video decoder 88; a sub picture buffer 89;
a sub picture decoder 90; a mixer 91; an audio buffer
92; an audio decoder 93; an input unit 98; a display 99;
a system controller 100; a drive controller 101; a spindle
motor 102; and a slider motor 103. It is noted that the
configuration shown in FIG. 9 only illustrates the por-
tions related to the video and audio reproduction, and
the description and the detailed explanation as to servo
circuits to servo-control the optical pickup 80, the spin-
dle motor 102, the slider motor 103 and the like are omit-
ted since they are constructed in the same manner as
the conventional arts.

[0103] Next, an overall operation of the video player
will be described.
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[0104] The optical pickup 80 includes a laser diode, a
beam splitter, an objective lens, photo-detectors and the
like not illustrated, and irradiates a light beam B as a
reproduction light with respectto the DVD 1. The optical
pickup 80 receives a reflection light of the light beam B
from the DVD 1, and outputs a detection signal Sp cor-
responding to information pits formed on the DVD 1. At
this time, the tracking servo control and the focus servo
control are performed with respect to the objective lens
etc. of the optical pickup 80 in the same manner as the
conventional art so that the light beam B can be irradi-
ated precisely onto the information track of the DVD 1
and that the light beam B can be focused on the infor-
mation record surface of the DVD 1.

[0105] The detection signal Sp outputted from the op-
tical pickup 80 is inputted to the demodulate and correct
unit 81, wherein a signal demodulation process and an
error correction process are applied to it to generate a
demodulation signal Sdm, which is outputted to the
stream switch 82 and the system buffer 85.

[0106] The opening and closing operation of the
stream switch 82, to which the demodulation signal Sdm
is inputted, is controlled by a switching signal Sswl from
the drive controller 101. When the switch 82 is closed,
the stream switch 82 passes the inputted demodulation
signal Sdm as itis to the track buffer 83. When the switch
82 is open, the demodulation signal Sdm is not output-
ted therethrough, so that unnecessary or useless infor-
mation (signal) is not inputted to the track buffer 83.
[0107] The track buffer 83, to which the demodulation
signal Sdm is inputted, consists of a FIFO (First In First
Out) memory, for example. The track buffer 83 tempo-
rarily stores the inputted demodulation signal Sdm, and
continuously outputs the stored demodulation signal
Sdm when the stream switch 84 is in the closed state.
[0108] The opening and closing operation of the
stream switch 84, to which the demodulation signal Sdm
is continuously inputted, is controlled by a switch signal
Ssw2 from the system controller 100 such that the var-
ious buffers at its posterior stage may not be over-flown
or, on the contrary, may not become empty to stop the
decoding process, in the separating process by the de-
multiplexer 86.

[0109] On the other hand, the system buffer 85, to
which the demodulation signal Sdm is inputted in paral-
lel with the track buffer 83, accumulates the manage-
ment information (video manager 3) and the control data
for every VTS 4 and the like which are detected firstly
upon loading the DVD 1 and which are related to the
whole information recorded on the DVD 1. Then, the
system buffer 85 outputs the accumulated data as a
control information Sc to the system controller 100, and
temporarily stores the DSI data 51 for each navi-pack
41 during the reproduction of the information, to output
it also as the control information Sc.

[0110] The demultiplexer 86, to which the demodula-
tion signal Sdm is continuously inputted through the
stream switch 84, separates the video data, the audio
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data, the sub picture data and the PCI data of each navi-
pack respectively from the inputted demodulation signal
Sdm, and outputs them as a video signal Sv, a sub pic-
ture signal Ssp, an audio signal Sad and a PCI signal
Spc respectively to the VBV buiffer 87, the sub picture
buffer 89 and the audio buffer 92. The demultiplexer 86
extracts the pack headers and packet headers from
each packs (including audio packs 43) and packets, and
outputs information included in the extracted headers to
the system controller 100 as a header signal.

[0111] The VBV buffer 87, to which the video signal
Sv is inputted, consists of a FIFO memory, for example.
The VBV buffer 87 temporarily stores the video signal
Sv and outputs it to the video decoder 88. The VBV buff-
er 87 compensates for the difference or fluctuation in
the data amount between respective pictures of the vid-
eo signal Sv compressed by the MPEG 2 method. Then,
the video signal Sv in which the differences in the data
amount are compensated for, is outputted to the video
decoder 88, and is decoded by the MPEG 2 method to
be outputted as a decoded video signal Svd to the mixer
91.

[0112] The sub picture buffer 89, to which the sub pic-
ture signal Ssp is inputted, temporarily stores the input-
ted sub picture signal Ssp, and outputs it to the sub pic-
ture decoder 90. The sub picture buffer 89 is to synchro-
nize the sub picture data 44 included in the sub picture
signal Ssp with the video data 42 corresponding to the
sub picture data 44, and to output it. Then, the sub pic-
ture signal Ssp synchronized with the video data 42 is
inputted to the sub picture decoder 90 and is decoded
to be outputted as a decoded sub picture signal Sspd to
the mixer 91.

[0113] The decoded video signal Svd outputted from
the video decoder 88 and the decoded sub picture signal
Sspd outputted from the sub picture decoder 90 (which
is in synchronization with the corresponding decoded
video signal Svd) are mixed together by the mixer 91,
and are outputted as a final video signal Svp to be dis-
played to the display device such as a CRT (Cathode
Ray Tube) which is not shown.

[0114] The audio buffer 92, to which the audio signal
Sad is inputted, consists of a FIFO memory, for exam-
ple. The audio buffer 92 temporarily stores the audio sig-
nal Sad and outputs it to the audio decoder 93. The au-
dio buffer 92 is to synchronize the audio signal Sad with
the video signal Sv or the sub picture signal Ssp includ-
ing the corresponding video information, and delays the
audio signal Sad in accordance with the output condition
of the corresponding video information. Then, the audio
signal Sad, which is time-adjusted to synchronize with
the corresponding video information, is outputted to the
audio decoder 93. Then, a predetermined decoding
process according to linear PCM system is applied
thereat to the audio signal Sad based on the header con-
trol signal outputted by the system controller 100, and it
is outputted as a decoded audio signal Sadd to a speak-
er etc. not illustrated.
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(6.2) Audio player

[0115] Next, the audio DVD player will be described
with reference to FIG. 10. As seen in FIG. 10, the audio
DVD has the same configuration as the video DVD play-
er except for the posterior stage of the demultiplexer 86.
Therefore, the configuration of the posterior stage of the
demultiplexer 86 will be described below.

[0116] The demultiplexer 86, to which the demodula-
tion signal Sdm is continuously inputted via the stream
switch 84, extracts audio information from the demodu-
lation signal Sdm by the pack unit, and outputs it to the
audio buffer 92 as the audio signal Sad.

[0117] The audio buffer 92, to which the audio signal
Sad is inputted, consists of a FIFO memory, for exam-
ple. The audio buffer 92 temporarily stores the audio sig-
nal Sad and outputs it to the audio decoder 93. Then,
the audio signal Sad is outputted to the audio decoder
93. Then, a predetermined decoding process according
to linear PCM system is applied thereat to the audio sig-
nal Sad based on the control signal Shc outputted by
the system controller 100, and it is outputted as a de-
coded audio signal Sadd to a speaker etc. not illustrated.
Forexample, the real-time information such as real-time
text is outputted from the demultiplxer 86 to the RTI bufi-
er 95. The data temporarily stored in the RTI buffer 95
is outputted to the RTI decoder 96, based on the control
signal Shc outputted from the system controller 100, to
perform display of words-of-song and the like on a dis-
play not shown.

[0118] If it is detected by the system controller 100
that it is necessary to temporarily stop (pause) the audio
voice in the reproduction immediately after accessing,
a pause signal Sca is outputted from the system con-
troller 100 to the audio decoder 93, so that the output of
the decoded audio signal Sadd is stopped temporarily
at the audio decoder 93.

(6.3) Compatible player

[0119] Next, the compatible player will be described.
The compatible player has the functions of both the vid-
eo player and the audio player. Namely, referring to the
configuration of the video player shown in FIG.9, by re-
placing the audio reproduction system following the de-
multiplexer 86 with the system of the audio player shown
in FIG. 10, the compatible player is established. There-
fore, no further description will be made for the sake of
brevity.

(6.4) Reproduction by each player

[0120] Next, the description will be given of the repro-
duction of each title recorded on the audiofvideo dual-
use DVD by three types of DVD players.

[0121] FIG. 11 shows the reproduction method by the
player of each type. As the titles recorded on the audio/
video dual-use DVD, there are audio title (AOTT), dual-
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usetitle (AVTT/AOTT) and video-dedicated title (AVTT).
It is noted that "video title" is a generic name of the titles
recorded on a video DVD, and the video-dedicated title
is substantially equivalentto the videottitle. (6.4.1) Audio
player

[0122] First, the reproduction of the audio player will
be described.

[0123] With respect to the audio title (AOTT), the au-
dio player refers to the AOTT search pointer in the AMG
and jumps to the ATSI to obtain APGCI. Then, the audio
player reproduces the audio information in the AOBs ac-
cording to the APGCI thus obtained.

[0124] The video-dedicated title (AVTT) is a title that
must be reproduced together with video information,
and hence the audio player cannot reproduce the video-
dedicated titles.

[0125] With respect to the dual-use title (AVTT/
AOTT), the audio player refers to the AOTT search
pointer in the AMG and jumps to the ATSI to obtain APG-
Cl. Then, the audio player reproduces only the audio
information in VOBs according to the APGCI thus ob-
tained. It is noted that the audio player cannot reproduce
AV information as AVTT.

[0126] The videotitle (VTT) is a title in conformity with
the video DVD format, and hence cannot be reproduced
by the audio player.

(6.4.2) Compatible player

[0127] Next, the reproduction by the compatible play-
er will be described.

[0128] Withrespecttothe audiotitle (AOTT), the com-
patible player operates in the same manner as the audio
player. Namely, the compatible player jumps to the ATSI
to obtain APGCI based on the AOTT search pointer in
the AMG, and reproduce only the audio information in
the AOBs.

[0129] With respect to the video-dedicated titles
(AVTT), the compatible player reproduces AV informa-
tion. Namely, the compatible player jumps to the VTSI
designated by the ATT search pointer in the AMG to ob-
tain PGCI, and then reproduce AV information from
VOBs based on the PGCI thus obtained.

[0130] With respect to the dual-use title (AVTT/
AOTT), the compatible player reproduces AV informa-
tion like the manner of the video-dedicated title (AVTT/
AOTT). The dual-use title (AVTT/AOTT) is a title which
can be reproduced in various way according to the abil-
ity of the player. Since the compatible player has an abil-
ity to reproduce AV information, it operates to reproduce
AV information. Namely, the compatible player jumps to
the VTSI designated by the ATT search pointer in AMG
to obtain PGCI, and reproduces AV information from
VOBs based on the PGCI thus obtained.

[0131] The compatible player reproduces VTT title of
the video DVD in the same manner as the video player.
Namely, the compatible player jumps to the VTSI des-
ignated by the VTT search pointer in VMG to obtain PG-
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Cl, and then reproduces AV information in VOBs based
on the PGCI thus obtained.

(6.4.3) Video player

[0132] Next, the reproduction by the video player will
be described.

[0133] The video player does not have an ability to
reproduce audio information according to audio DVD
format, and hence cannot reproduce the audio titles
(AOTT).

[0134] With respect to the video-dedicated title
(AVTT) and dual-use title (AVTT/AOTT), the video play-
er does not operate via the paths passing through AMG
because those titles are in conformity with audio DVD
format. However, with respect to the video-dedicated ti-
tle (AVTT) and the dual-use title (AVTT/AOTT) in the au-
dio DVD disc, since the same title is defined as the video
titles (VTT) according to the video DVD format, those
titles can be substantially reproducible by reproducing
those video titles (VTT). Therefore, the video player re-
produces all of video-dedicated titles (AVTT) and dual-
use titles (AVTT/AOTT) titles as video titles (VTT).
[0135] W.ith respect to video titles (VTT), the video
player jumps to the VTSI designated by the TT title
search pointer in VMG to obtain PGCI, and reproduces
AV information in VOBs based on the PGCI thus ob-
tained.

[0136] As described above, according to the audio/
video dual-use DVD of the present invention, separate
navigation information are prepared for the players of
different types and described in the title search pointer
tables so that the player of each type can take advan-
tage of its ability to reproduce information from the au-
dio/video dual-use DVD, thereby enabling optimum re-
production by those reproduction apparatuses.

[0137] The invention may be embodied on other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being in-
dicated by the appended claims rather than by the fore-
going description and all changes which come within the
meaning an range of equivalency of the claims are
therefore intended to embraced therein.

[0138] The entire disclosure of Japanese Patent Ap-
plication No.10-065057 filed on March 16, 1998 includ-
ing the specification, claims, drawings and summary is
incorporated herein by reference in its entirety.

Claims
1. An information storage medium (1) comprising:
avideo zone for recording audio/video informa-

tion (VOB) including video information and au-
dio information associated with the video infor-
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mation;

an audio zone for recording audio information
(AOB);

first navigation information (251) for a video
player which can reproduce the audio/video in-
formation;

second navigation information (243) for an au-
dio player which can reproduce the audio infor-
mation in the video zone and the audio infor-
mation in the audio zone; and

third navigation information (242) for a compat-
ible player which can reproduce both the audio/
video information and the audio information,
wherein the first navigation information, the
second navigation information and the third
navigation information are recorded separately
from each other.

An information storage medium according to claim
1, wherein the first navigation information (251) de-
fines a reproduction manner of the audio/video in-
formation (VOB) from the video zone, the second
navigation information (243) defines a reproduction
manner of the audio information (AOB) from the au-
dio zone and a reproduction manner of only the au-
dio information (VOB) from the video zone, and the
third navigation information (242) defines a repro-
duction manner of the audio information (AOB) from
the audio zone and a reproduction manner of the
audio/video information (VOB) from the video zone.

An information storage medium according to claim
1, wherein one or more title (AOTT, AVTT), which is
a unit of reproduction, is recorded on the storage
medium, and wherein the title is classified into audio
titles formed by the reproduction of the audio infor-
mation in the audio zone and video titles formed by
the reproduction of the audio/video information in
the video zone.

An information storage medium according to claim
3, wherein the video titles (AVTT) include at least
one dual-use title (AOTT/AVTT) in which the audio/
video information is reproduced by the video player
andthe compatible player and the audio information
in the audio/video information is reproduced by the
audio player.

An information storage medium according to claim
4,

wherein the first navigation information (251)
indicates a recording position on the storage
medium of reproduction control information
(PGCI) usedforreproducing the audio/video in-
formation in the video title,

wherein the second navigation information in-
dicates a recording position on the storage me-
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dium of reproduction control information (APG-
Cl) used for reproducing the audio information
in the audio title and indicates a recording po-
sition on the storage medium of reproduction
control information (APGCI) used for reproduc-
ing the audio information in the dual-use title,
and

wherein the third navigation information indi-
cates a recording position on the storage me-
dium of reproduction control information (APG-
Cl) used for reproducing the audio/video infor-
mation in the video title including the dual-use
title and indicates a recording position on the
storage medium of reproduction control infor-
mation (APGCI) used for reproducing the audio
information in the audio title.

An information storage medium according to claim
1, wherein the first navigation information (251) is
recorded in the video zone, and wherein the second
and the third navigation information (242,242) are
recorded in the audio zone.

An information storage medium according to claim
1, wherein the reproduction control information
(PGCI) of the video title is recorded in the video
zone, and wherein the reproduction control informa-
tion of the audio title (APGCI) is recorded in the au-
dio zone.

An information storage medium according to claim
1, wherein the reproduction control information of
the dual-use title comprises the reproduction con-
trol information (APGCI) for the audio player which
is recorded in the audio zone and the reproduction
control information (PGCI) for the compatible player
which is recorded in the video zone.

An information storage medium according to claim
8, wherein, with respect to the video title which is a
dual-use title, the reproduction control information
(PGCI) of the dual-use title which is specified by the
third navigation information and the reproduction
control information (PGCI) of the video title which is
specified by the first navigation information are re-
corded at an identical position (VTS).

An information storage medium according to claim
8, wherein, with respect to the audio title, the repro-
duction control information (APGCI) of the audio ti-
tle which is specified by the third navigation infor-
mation and the reproduction control information
(APGCI) of the audio title which is specified by the
second navigation information are recorded at an
identical position (ATS).

An information reproduction apparatus which repro-
duces information from an information storage me-
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dium (1) comprising:

avideo zone for recording audio/video informa-
tion (VOB) including video information and au-
dio information associated with the video infor-
mation;

an audio zone for recording audio information
(AOB);

first navigation information (251) for a video
player which can reproduce the audio/video in-
formation;

second navigation information (243) for an au-
dio player which can reproduce the audio infor-
mation in the video zone and the audio infor-
mation in the audio zone; and

third navigation information (242) for a compat-
ible player which can reproduce both the audio/
video information and the audio information,
wherein the first navigation information, the
second navigation information and the third
navigation information are recorded separately
from each other, the reproduction apparatus
comprising:

an identifying means (100) for identifying
the apparatus as one of the video player,
the audio player and the compatible player,;
a selecting means (100) for selecting one
of the first navigation information, the sec-
ond navigation information and the third
navigation information based on the iden-
tification by the identifying means; and
areproducing means (100) for reproducing
recorded information from the storage me-
dium based on the navigation information
selected by the selecting means.
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